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1. 对随机 LDPC 码的校验矩阵和生成矩阵构造、LDPC 的基本编译码方法
进行了研究，并结合实际通信系统需求对译码初始化算法进行了改进，为
QC-LDPC 编码的研究奠定了理论基础。 
2. 结合随机 LDPC 码的研究成果，对自由度数分布的 QC-LDPC 编译码方法
进行了研究。 
3. 研究了可以优化 LDPC 编码性能的密度进化方法以及译码中所使用的
shuffled BP 消息调度机制，将两者应用到 QC-LDPC 的编译码过程中，使纠错性
能和译码效率都得到了提高。 
4. 结合实验室自行开发的水声基带 OFDM 通信样机，研究了 QC-LDPC 编
码的 DSP 硬件实现方法，并针对实现过程中遇到的消息存储等问题提出了合理
的改进方案，降低了对 DSP 片内存储器的占用量，并减少了数据处理时间。 
5. 对随机 LDPC 编码进行了 DSP 实现，从性能和实现复杂度等角度考察了


















A b s t r a c t  
This monograph presents the study of LDPC codes for LDPC-OFDM 
communication system in underwater acoustic channel based on the data from real 
shallow water tests in Xiamen Island. The emphases of this research are Quasi-Cyclic 
LDPC codes (QC-LDPC) with optimizational degree distribution based on density 
evolution theory and the approaches for implement on DSP chips. Two effective 
technologies——density evolution and shuffled BP decoding are combined together 
in this research for good performance, and with continual optimizing, we can 
basically achieve a reliable communication in common speed in a complex 
underwater acoustic channel by this novel COFDM system. 
The works for this monograph are listing as follows. 
1. Researching on methods for creating parity-check matrix and generator matrix 
of random LDPC codes, and the approach for calculation of initial variable messages 
of decoding according to the communication system applied in practice. 
2. Researching on QC-LDPC codes with random degree distributions based on 
knowledge of random LDPC cods. 
3. Researching on density evolution theory and shuffled BP decoding arithmetic, 
and associating these technologies to encoding and decoding of LDPC codes.  
4. Researching on implements of QC-LDPC codes mentioned above based on 
Digital Signal Processor, and some improved methods to deduce consumption of 
RAM and enhance the efficiency of communication. 
5. Making random LDPC codes used on DSP chip to compare the differences 
between random and QC-LDPC codes in the aspects of performance and complexity 
on hardware. 
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